Within the current work an attempt was made to use glow discharge low temperature plasma processing to produce carbon coatings on polypropylene unwoven fabric for electromagnetic field shielding applications. Layers were obtained from the gaseous phase (propane-butane). The influence of coatings on the dielectric buffer properties of modified fabrics was investigated. The Havriliak-Negami (HN) function precisely fits our relaxation data, hence the HN parameters could be used to control and optimize the processing of plasma coatings. The method of obtaining conducting layers requires further research.
Introduction
The continuous increase in reliability requirements and the rapid broadening of the frequency spectrum range of electromagnetic field radiation sources causes the necessity of using still more effective shielding methods. Those methods have also to take into account specific operating conditions of some devices and systems, which can be influenced considerably by the quality and durability of the applied shields.
In the field of electromagnetic field shielding there is recently an increased interest in obtaining deposition of thin layer structures by low temperature plasma method. The great possibilities of plasma coatings are connected both with their unique physical properties, which considerably differ from those of conventional materials, and with the relatively simple technology required to obtain them. By this method it is possible to deposit conducting, semi-conducting or dielectric layers. The plasma method allows, among others, to perform metallization of fabric materials, which, because of their surface properties, are very difficult for metallization by means of classical methods such as a vacuum evaporation. Layers deposited by those classical methods are characterized by poor adhesion and are easily removed by abrasion.
Metalized fabric materials can be used as shield for protection of people or electronic and electric power devices against of harmful or disruptive impact of electromagnetic fields. Some examples of such use are protective clothing, blinds and overheads. Appropriate materials are chosen mainly on the basis of their mechanical properties, such as their low weight and elasticity. Their low price is an additional, important advantage. Deposition of thin plasma layer on the rough PP fabric surface should also increase the active surface of the shield, which strongly influences the effectiveness of reflection at interfacial layers [1] .
Low temperature plasma method has been previously successfully applied for deposition of thin metallic (Zn, In, Ti) and oxide (ZnO, In 2 O 3 ) layers onto pressboards and polypropylene fabrics [2, 3] . Metallization was performed during the process of magnetron spraying of metallic targets in argon atmosphere. Obtained layers exhibited good adhesion to the substrate. It was found that their surface resistivity could be changed depending on the morphology of substrate surface and on parameters of the plasma generating process.
Within the current work an attempt was undertaken to find less expensive technologies for deposition of conducting layers on the polypropylene fabric. The possibility of deposition of conducting carbon layers on the polypropylene fabric by means of glow discharge method in propane -butane atmosphere was investigated.
Plasma method of the carbon coatings deposition onto polypropylene fabric
In the process of putting thin layer carbon coatings onto the polypropylene (PP) fabric the method of low temperature glow discharges plasma -PAPVD (Plasma Assisted Physical Vapour Deposition) was used. In the PAPVD method the source of elements which build the layer are gaseous or liquid precursors, introduced in vapor or gaseous form into the reactor chamber. Within the current work propane -butane gas was chosen as a precursor. Permanent inlet of the precursor and elimination of reaction products (which could considerably change the course of the layer deposition process) was accomplished by arranging a permanent flow of the gas across the reaction volume.
